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PROBLEM TO BE SOLVED : To obtain an optical recording medium which has a reflection 
film having high ref lectivity and excellent corrosion resistance and is low in cost 
by forming the reflection film of the optical recording medium provided with the 
reflection film on a substrate of a thin film having a compsn. formed by 
incorporating a specific ratio of Al into Cu . 

SOLUTION: A compact disk (CD-R) 1 which is one form of the optical recording media 
is formed by laminating a dyestuff film 4 as a recording layer, reflection film 3 
and a protective film 5 in this order on the substrate 2 transparent to the light 
to be used. The reflection film 3 is formed of the thin film having the compsn. 
contg. 70 to 90atm.% Cu and 1 to 30atm.% Al. This reflection film 3 preferably 
contains 0.1 to 10atm.% at least one kind of the elements selected from Fe, Ni and 
Mn in terms of the improvement in the corrosion resistance. The reflection film 3 
is formed by a sputtering method, etc., on the dyestuff film 4 and the film 
thickness thereof is preferably 50 to 150nm. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium which has the reflective 

film excellent in a high reflection factor and corrosion resistance. 

[0002] 

[Description of the Prior Art] It is refreshable after record at the compact disc player only for playbacks, 
a drive, etc. while the optical recording medium equipped with the recordable field directly recordable 
on a disk, for example, a recordable compact disk, is recordable. 

[0003] The alloy which uses Au or Au as a principal component is used for the reflective film of CD-R 
which is one sort of the compact disk in which the above-mentioned record is possible. To the laser 
wavelength of 780nm for reading the recorded information, the reflective film which consists of an alloy 
which uses Au or Au as a principal component can realize 65% or more of high reflection factor, even if 
a coloring matter recording layer exists, and it has high corrosion resistance. However, since "the 
reflective film which consists of an alloy which uses Au or Au as a principal component is expensive, it 
serves as a cause of a cost rise of the above-mentioned CD-R. 

[0004] Since it is inferior to corrosion resistance when the alloy which, on the other hand, makes a 
principal component metals, such as Ag, cheap Cu, cheap aluminum, etc., and these is used as reflective 
film, the engine performance of disks, such as decline in a reflection factor based on corrosion and an 
increment in an error, carries out aging. Therefore, it excelled in a high reflection factor and corrosion 
resistance, and, moreover, an appearance of the cheap reflective film was desired to CD-R. 
[0005] JP,2-128332,A touches the protective layer which approached or adjoined the thin film for 
information record which produces a phase change in response to the exposure of the beam for record. 
Although the information record member which has the thin film which uses as a principal component at 
least one sort chosen from the group which consists of aluminum, Cu, Ag, and Au, and at least one sort 
chosen from the element group which includes Ti, Fe, nickel, etc. is indicated In the invention 
concerned, the golden system alloy is checked with best and, as for the reflective film which consists of 
Cu and aluminum, neither indication nor suggestion is carried out substantially. 
[0006] Since a high reflection factor is not needed so much for the reflective film of compact disks (it is 
also called Following CD), such as CD-Audio and CD-ROM, which imprints a pit to a substrate and is 
manufactured on structure using metal mold, aluminum is usually used. 

[0007] However, since light is absorbed with the coloring matter concerned in optical disks, such as CD- 
R which has organic system coloring matter as record film, for example, rather than the above- 
mentioned compact disk, the high reflective film of a reflection factor is needed and Au is usually used 
as reflective film by CD-R as mentioned above. If only a reflection factor is considered, Ag of a 
reflection factor will be higher than Au. However, since, as for Ag, a reflection factor falls with time by 
being inferior to corrosion resistance from Au, the reflective film which consists only of Ag is 
unsuitable as reflective film of CD-R, and the present condition is that Au still expensive as reflective 
film of CD-R is used after all. 
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[0008] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to have the 
reflective film which was moreover excellent in corrosion resistance with the high reflection factor, and 
offer the optical recording medium of low cost. 
[0009] 

[Means for Solving the Problem] this invention persons did the knowledge of the fact that the thin film 
which made aluminum of the amount of specification contain [ as opposed to / unexpectedly / Cu ] is 
moreover excellent in corrosion resistance with a high reflection factor, as a result of inquiring 
wholeheartedly that the above-mentioned purpose should be attained. This invention attains the above- 
mentioned purpose by offering the optical recording medium characterized by having been made based 
on the above-mentioned knowledge and the reflective film consisting of a thin film of the presentation 
which does 1-30 atom % content of 70 to 99 atom %, and aluminum for Cu in the optical recording 
medium with which the reflective film was prepared on the substrate. 

[0010] It excelled in corrosion resistance, the fact of giving the reflective film for optical recording 
media of a high reflection factor was not known conventionally, but the above thin films were surprising 
facts. Moreover, the reflective film of the above-mentioned presentation presents a color similar to gold, 
and gives the optical recording medium which was excellent aesthetic. Hereafter, the optical recording 
medium of this invention is explained to a detail. 
[0011] 

[The gestalt for inventing] The optical recording medium in this invention has the structure where the 
reflective film was prepared on the substrate, and includes what can record information by light, the 
thing which can read the recorded information by light, the thing which can eliminate or rewrite record 
by light. 

[0012] The magneto-optic disk (MD or MO) in which elimination of the compact disk (CD) which can 
read the information which information was recorded by the pit formed as an example of an optical 
recording medium on the recordable optical disk (CD-R) which has a coloring matter thin film as a 
recording layer, and the substrate, and was recorded by light, and other records and rewriting are 
possible, a phase-change optical disk (PD, CD-E), etc. can be mentioned. 

[00 13] First, the recordable compact disk (CD-R) which is one mode of the optical recording medium of 
this invention is explained, referring to [ drawing 1 ], [ Drawing 1 ] is the radial type section Fig. of CD- 
R, and the coloring matter film 4, the reflective film 3, and protective coat 5 as a recording layer are 
carrying out the laminating in this sequence on the transparent substrate 2 to the light to be used. 
[0014] As an ingredient which forms a substrate 2, plastics, glass, etc., such as a polycarbonate and the 
poly METAKURU acid methyl, can be mentioned. A polycarbonate is desirable especially. The 
thickness of a substrate 2 is usually 1. 2mm. And that in which the spiral guide rail 6 which acts as an 
exposure guide of laser is formed is usually used. 

[0015] If the energy of light, for example, laser, is absorbed and an optical constant changes as coloring 
matter of the coloring matter film 4, it will not be restricted especially. Specifically, the cyanine system 
coloring matter which is organic coloring matter, squarylium system coloring matter, crocodile NIUMU 
system coloring matter, AZUREMUMU system coloring matter, thoria reel amine coloring matter, 
anthraquinone system coloring matter, metal-containing azo system coloring matter, dithiol metallic 
complex system coloring matter, India aniline metal complex system coloring matter, phthalocyanine 
system coloring matter, naphthalocyanine system coloring matter, intermolecular CT complex system 
coloring matter, etc. are used suitably, these are independent — it is — it can use together and use. 
Moreover, an anti-oxidant, a binder, etc. can be added on the coloring matter film 4. 
[0016] Although the approach of dissolving organic coloring matter in an organic solvent, and carrying 
out a spin coat on the transparence substrate 2 as a method of forming the coloring matter film 4 
containing organic coloring matter is used preferably, vacuum deposition can also be used about the 
coloring matter which has sublimability like phthalocyanine system coloring matter. The thickness of 
the coloring matter film 4 is suitably chosen according to the optical physical properties of the 
wavelength to be used and the reflective film 3, the quality of the material of the coloring matter film 4, 
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etc. in consideration of record sensibility, figure of merit, etc. to the luminous energy used in order to 
record [ laser ], and the range of it is usually 120-150nm. 

[0017] The reflective film 3 consists of a thin film of the presentation which does 1-30 atom % content 
of 70 to 99 atom %, and aluminum for Cu in this invention. The presentation range of the thin film 
specified above is important when giving the reflective film of a high reflection factor and corrosion- 
resistant, and in the above-mentioned property, it excels by fulfilling the above-mentioned presentation. 
If Cu content exceeds 99 atom %, or corrosion resistance falls that aluminum content is under 1 atom % 
and under 70 atom % or aluminum content exceeds [ Cu content ] 30 atom %, a reflection factor will 
fall. 

[0018] Moreover, as for the viewpoint of corrosion-resistant improvement to this thin film, it is desirable 
to do 0. 1-10 atom % content of at least one sort of elements chosen from Fe, nickel, and Mn. Moreover, 
it is still more desirable to contain all Fe(s), the nickel, and Mn. And the sum total content of Cu, 
aluminum, Fe, nickel, and Mn is desirable from a reflection factor and a corrosion-resistant viewpoint, 
and the presentation of a thin film is more than 98 atom %, and is more than 99 atom % more preferably. 
Although the thin film which constitutes the reflective film in this invention can contain Cu, aluminum, 
Ft, nickel and elements other than Mn, for example, gold , platinum, palladium, titanium, molybdenum, 
a tantalum, a zirconium, vanadium, a tungsten, etc. within limits which do not spoiFtEe purpose of this 
invention if it puts in another way, below 2 atom % of the total quantity of those elements is desirable, 
and below its 1 atom % is more desirable. 

[0019] Following (b) - (d) can be mentioned as a desirable presentation of the thin film which 
constitutes the reflective film. 

(b) The presentation which does 5-25 atom % content of 75 to 95 atom %, and aluminum for Cu. 

(b) It is the presentation (however, the sum total content of Fe and nickel does not exceed 8 atom %) of 
one to 17 atom %, and Fe and nickel which contains 0.5-8 atom % for either at least about 75 to 90 
atom %, and aluminum in Cu. 

(c) The presentation which does 75 to 90 atom % for Cu, and does 0.5-8 atom % content of five to 17 
atom %, and Mn for aluminum. 

(d) The presentation which does five to 1 5 atom %, and Fe for 70 to 90 atom %, and aluminum, and 
does [ Cu ] 0. 1- pentatomic % content of 0.5 to 7 atom %, and Mi for one to 8 atom %, and nickel 
(however, the sum total content of Fe and Mn does not exceed 10 atom %). 

The thin film of a presentation of (b) - (d) is desirable among the thin films of a presentation of the 
above-mentioned (b) - (d) at the point of excelling in the corrosion resistance of the reflective film, and 
especially the thin film of a presentation of (d) is desirable at the point of giving high corrosion 
resistance to the reflective film. 

[0020] In addition, any of the gestalt to which the laminating of the thin film which consists of a gestalt 
of the mixture of each metal component [ gestalt / of the alloy of each metal component / [the alloy as 
used in the field of this invention means what was defined by the item of the alloy of the Iwanami 
physicochemistry lexicon (the 3rd edition enlarged edition of February 24, 1981 issue)] ], or a simple 
substance of each metal component was carried out are sufficient as the thin film which constitutes the 
above-mentioned reflective film concerning this invention. Moreover, although the gestalt with which 
they were joined is sufficient, the thin film formation by vacuum deposition is simple. 
[0021] The above-mentioned reflective film 3 can be formed with the well-known sputtering method 
and a vacuum deposition method in itself through direct or other film on the above-mentioned coloring 
matter film 4. As for the thickness of the above-mentioned reflective film 3, it is desirable to be referred 
to as 50-1 50nm. 

[0022] Furthermore, surface treatment by finishing agents, such as a triazine thiol system compound, 
may be performed to the front face of the above-mentioned reflecting layer film 3 if needed. 
[0023] It is suitable to use the ingredient of hard nature, such as acrylic ultraviolet-rays hardening resin, 
as a protective layer 5 formed on the above-mentioned reflective film 3, and after applying by the 
thickness of 2-20 micrometers with a spin coat method on the reflective film, it can be made to be able 
to harden by UV irradiation and can usually form. 
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[0024] Next, information is recorded by the combination of two or more pits formed in the substrate 
which is other one mode of the optical recording medium of this invention, and the compact disk (CD) 
which reads this recording information by light is explained with reference to [ drawing 2 ]. [ Drawing 
2 ] is the type section Fig. of the direction of a truck of CD, and the laminating of the reflective film 3 
and the protective coat 5 is carried out to the transparent substrate 2 in this sequence to the light to be 
used. 

[0025] What indicated CD-R can be used as an ingredient which forms the above-mentioned substrate 2, 
and it is a polycarbonate preferably. The thickness of a substrate 2 is also the thickness which indicated 
the case of CD-R. Two or more pits 7 exist in the above-mentioned substrate, and information is 
recorded on it by these pits. 

[0026] The thickness of the presentation of the reflective film 3 and the reflective film, the method of 
forming the reflective film, etc. may be applied including a mode with desirable having indicated CD-R. • 
Having indicated CD-R also about the protective coat furthermore may be applied. 
[0027] Since the above-mentioned optical recording medium of this invention explained above is size so 
that the reflection factor of the above-mentioned reflective film fulfills CD-R specification, a high 
output is obtained at the time of reading. When this designs an optical recording medium, there is an 
advantage to which the width of face of selection of the coloring matter in the case of CD-R spreads. 
Moreover, even when designing CD drive, the advantage on the design of breadth, being able to 
continue and use it, even if the power of laser light falls somewhat by a certain reason further may arise 
[ the width of face of selection of the class of laser light used at the time of reading ]. Moreover, since 
the above-mentioned reflective film is excellent in corrosion resistance, the decline in the reflection 
factor accompanying the passage of time and the increment in generating of a reading error are 
controlled. And since the above-mentioned reflective film is cheap, the contribution to the cost reduction 
of an optical recording medium is size. 
[0028] 

[Example] Hereafter, this invention is not restricted by the example although an example explains this 
invention concretely. 
[Example 1] 

(1) The polycarbonate substrate with a diameter [ of 120mm ] and a thickness of 1.2mm which 
established the tracking slot (guide rail) which lay in a zigzag line periodically in recordable compact 
disks (CD-R) as a production transparence substrate of CD-R was used. 
The following structure expression (1) 
[0029] 



[Formula I] 




[0030] After having come out, carrying out the dissolution of the cyanine dye shown 2.2% of the weight 
(weight for solvent %) and filtering it to a methyl Cellosolve solvent, it applied with the spin coat 
method on the above-mentioned substrate. In order to evaporate completely the solvent after spreading 
and in the coloring matter film, desiccation was performed for 10 minutes in 80-degree C oven, and the 
coloring matter film was formed. The thickness of the coloring matter film could be 120nm. 



http://www4.ipdI.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/14/05 



JP,10-143919,A [DETAILED DESCRIPTION] 



Page 5 of 6 



Subsequently, the Cu-aluminum-Fe-Mn thin film (Cu content 83 atom %, aluminum content 1 1 atom %, 
Fe content 4 atom %, nickel content 1 atom %, Mn content 1 atom %) with a thickness of lOOnm was 
formed as reflective film on the coloring matter film with the flash plate vacuum deposition which used 
the resistance heating crucible. Furthermore, on the reflective film, ultraviolet-rays hardenability resin 
SD-1700 (the Dainippon Ink chemistry company make) was applied to the thickness of 3 micrometers 
with the spin coat method, with the black light, ultraviolet rays are irradiated, were stiffened, the 
protective coat was formed, and CD-R was produced. 

[0031] (2) optical disk evaluation equipment DDU-1000 (pulse tech company make) was used for 
performance-evaluation profit **** CD-R of CD-R, and the EFM signal was recorded on it. Next, CD-R 
which recorded on the bottom of the environment of the temperature of 80 degrees C and 90% of 
humidity RH was left for 1000 hours. Before and after leaving it under this high-humidity/temperature 
environment, the reflection factor and CI error (average error generating number per second) were 
measured. The result is shown in [Table 1], 

[0032] [Examples 2-5 and examples 1 -4 of a comparison] The thing of the presentation shown in [Table 
1] was used as reflective film, and also the example 1 was repeated. The engine performance of 
produced CD-R was shown in [Table 1]. 
[0033] 

[Table I] ^^^^ 
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[0034] From the result of [Table 1], the fact of following the (1) - (3) is obvious. 

(1) Even if CD-R which has the reflective film of the presentation specified by this invention has a high 
(b) reflection factor and it leaves it under a high-humidity /temperature environment for a long time, the 
value can be held with a high level, and even if it leaves the generating number of (b) CI error under the 
above-mentioned environment for a long time, it seldom increases. 

(2) CD-R (example 1 of a comparison) which has the reflective film of the presentation out of range 
specified by this invention had the remarkably low reflection factor, and did not need to perform a 
corrosion-resistant trial. 

(3) Although the original reflection factor is high, if CD-R (examples 2 and 3 of a comparison) which 
has the reflective film which consists of Cu or Ag carries out long duration neglect under a high- 
humidity/temperature environment, a reflection factor will carry out a considerable fall and the 
generating number of CI error will increase remarkably. 

The reflective film of the specific presentation used for the optical recording medium of this invention 

has a high reflection factor, and the above fact means excelling in corrosion resistance. 

[0035] 
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[Effect of the Invention] According to this invention, the optical recording medium of the low cost 
which has the reflective film which was moreover excellent in corrosion resistance with the high 
reflection factor is offered. Moreover, the above-mentioned reflective film presents a color similar to 
gold, and the optical recording medium which was excellent aesthetic is obtained. 
[0036] 

[Translation done.] 
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